For accurate output measurements at the central axis or dose maximum, the correction factor k V is introduced to compensate for the volume effect, which influences the measured value of an ionization chamber. To derive a formula for k V, a sixth degree polynomial is fitted to the true dose profile D(x):
(1)
The measured dose profile M (x) can then be described by the convolution product of D(x) with a one-dimensional normalized Gauss function with standard deviation σ: 
For the derivation of eq. (2), it has been assumed that eq. (1) is valid in the range -3σ ≤ x ≤ 3σ, so that the integration can be performed in good approximation from -∞ to +∞. The volume effect correction factor at the dose maximum (x = 0) therefore has the value:
In deriving the correction factor k V according to eq. (3), the prerequisite has been that the true dose profile D(x) is known, e.g. by measurement with a detector of high spatial resolution such as a Si diode or film. However, correction factor k V can as well be derived from the measured dose profile M(x). For this purpose, a sixth degree polynomial is fitted to M(x) analogous to eq. (1): 
Figures 1 illustrates the experimental determination of the value of k V using σ = 2.18 mm (σ lat of the PTW 31010 Semiflex chamber) for the field width 2 cm at 6 MV. The true Si diode profile D(x) and its convolution product M(x) obtained by convolution with the Gaussian kernel were fitted with sixth degree polynomials, eqs. (1) and (4), in the range -3σ ≤ x ≤ 3σ. By using the coefficients a 0,2,4,6 and b 0,2,4,6 , the correction factor k V can be calculated. Figure 2 shows the k V,lat and k V,long , calculated according to eq. (3), for four ionization chambers of different sizes using 1 to 5 cm dose profiles. Due to the longer dimension of the sensitive cavity in the longitudinal direction for some evaluated chambers, the magnitude of k V,long is also larger. 
